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wmm i 

m® 1 

i 

s 



&m 2002-375921 ^- y : 1/ 

[«££] «* 

( c ) B«f£^ 1 t mm^-mit&m tvmzT&j&ztitzmi mm t , 

( d ) tfT££ 2 igSft: hu fE¥S#2MK t <T> ffl £ *Lfc8 2 ft^Rt* o 

[W*^2] huIB (e) OiE?Loy±A{i, mfffi^ 1 *5 «t tm 2 4^#fM 
[W*S3] huIS (e) <aM*K<fc*K HJffill2Sm#*^- MStt 

huIB (e) <0iE?U±, MfeHl 1 mfi^M] U BufBS2^2»#fI 

it 2 mis * mu-t zztiz£t) x minim 1 is x if m 2 ^m^Mm \zmnz> 
[»*«5] huIB (e) oiEjLoaAfia 2 m%m<vMum 1 

[lf^6] ffiffB (e) WlfWCff$lL/:tT-<7)^{J, Hute^ 
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Wm 2002-375921 ^- V : 2/ 

m^m7) mm (e) <7)«#^«^^^a^ti7t;mT-(i, mmmimm 

immm 8 ] lftiE«flf*«8Bt±, fulfil 2 M4 1 HffM ^fitzh^ -yy' 

i o ] luifi^ 2 ^itMfi, $ i stttii, mims «t era 2 BMtiE 
1 1 ] mum 1 ^ j: vm 2 5 n m ja±-e*& - 1 

[w^i 2] mtmffiwmute. mmm2mmm^^f^^titzmm<^ 

o 

[w^m 3] (f ) mmm2mmfa<DTU<Dmttmfamfc*p^ii. m 
( f 1 ) mmm 3 ^Mit^iit^^»<7)fti(i, mriE^ 2 mnfam 

(f 2) »IB»3^*#:«Jao^*ll»«K*4, TitfE* 2 **#««©^#lL!»fl| 

[»*si4] mm (e) <7>ffi&ii. mmm2mnfcm^&w:i-z>mmm 
2 #?9#^nf&o«fis:ensn Loo^T^ti, mum 2 ^mm$Mfrh~&Tfz>^ 

m#mi 5] mum^mmmzmmmm^tix^^^mm^a^x, 
mum2mnfr*r-vmmti-z>MisFET<DMmz, h-c^ik mrisn 
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#12 0 0 2 -3 7 5 9 2 1 ^-v I 3/ 

liift^y- bmrnt-rzui sFET^ufgj: n c t ^ww^t-t &m 
umm i6] ( a ) £ n^ts 1 & 1 zrm 2 *mfcm 

( b ) mum i&£ifm2 ¥mmMm±<vm%ttm*mfan±mzMj& z n 
tz m 1 mmfati «t tr# 2 mmfo t , 

( c ) fulfil 1 2»m# £ ijfa^##M£ t o w $ titzm 1 *&*t n t , 

( a ) mum 2 mmfo t mu^m^m®. t com ^mm $ tut » 2 mmmx^ o 

t, ^^rt«5H*ffir»flf«5«r*i-*»2j|fcltili:, 

« 1 & ct am 2 *mitw&mz&Lti&m=f-*mum 2 mmm^mum 1 mmmA 
(f) «rfB»i#*fl:tcmfi:«:eninL^i8"e, mrie^i^«t^2^#^ 

[m^m 17] ( a ) ^mfe&fc* iz&m ztitzmi&£vm2 ^mmn 

( b ) mum i&xv t m2 *mfcffimm±<Dmu¥mi&mfon±mzftmzti 
tz m i mmfcis «t o?* 2 t , 

( c ) mum 1 t h&sb¥##&« t <nm wim. zntzmi mm t , 

( d ) Htrie^ 2 t HtrfB^#^£is toK zntzm2 mmm-oh o 
t\ -ecort^tcmw^M^^-r^^2ig#^<h, 

^'j-t^a*, w treses 

(e) HUfeH^O^^'J-b^O^-t,, 

m 1 ^ifijicafe^Mie^ u t^vmum 1 *«#^^-r^^ 1 lit, 
mum 1 #ipj t assi-a m 2 n&jzmu* mum 1 sbwjj 
*rffi* 1 2 «i t , 

( f ) iff m%k<7> ^n^naK^n^ u«Ma £ miem 1 m. k 
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^-v: 4/ 



*-jE?L*ttAi-& - fc J: >9 m$:*ft*> d fc *#«fc1-*^»fHMM*#ffitt£S 

tto 

IEH l ct reiiES^ * u •fe^OHufS^ 2 ^i*#M*^;mfi£epjjDl-£ - fc 

fc «fc *) , HulSii^^ * 'J -fc ^ofrfBSH 1 is «t Xfm 2 fcSfcfi&mT* 

IE* 2 ^it^^mrfs^ i **#:flio3i«j£«-e*-5 £ t £#mfc -rafff^ 1 7 
[it«2o] Bute (f) <7>mffiwmmzmm2titzw. : ¥-ii, mumiR* 

* 'j -t ;i/ cornier 1 hu IE£ 2 c*44lts:* enspi" s:tt:i>) 

, mzm i fc muw, 2 mw.^ t o##t ^k^*^^ ^ b&xzti 

tztt-e&ZZ fc *r#«£:1-*fl!3j&E 1 7 iEic W*f f&te^ffiElf i£go 
[»*^2 l] huIE (f) «oii(i, 

(f i) mrfesK^^u-b^tc^^n^frfeiimc^imf^^ensnL, mr 
i mtR **i)~t)i< K&m $ n & Mien 2 n h^e* 1 me «t 0 * $ v ^ 2 sis * 

(f 2) !WfEaK>*V*^tc»jR$^*iWSB*llRJCftjR§*L*ffiO^*V 
■k ^ fc3gM $ tt-5> HufEU 2 *&fc (± , flfrfEg 1 Ifi^±<7)i 3 ffifi * epfrll- £ d fc 
fc£ «*£*tiLU 
#-<7)huIES^^ *U -fe^fttcff -9 £ fc 1 7fEm<7)^ff #§ 

nmm 22] me ( f ) *>ra**±, 
(f 1) mu&&<omim<oo%&—<omim.izmimGLt:%imL, 

(f 2) iftS5«&0£2i&fcliirSE&lSftJ: M^w&2«1E&fl]Jn-r*££ 
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2 0 0 2 - 3 7 5 9 2 1 ^- v : 5/ 

[»*^ 2 3] HUffi ( f ) om*fi, 

( f i ) tfrfB&&*>t& i m<Do *> n^frie^ 1 gicn 1 mfi^entinu 

(f 2) mtfill^0^2^0 9 ^m^Omiffi^2^(lHf)ie^ 1 mfii: <9/h^^ 
[lff*$ 2 4] flfrffi ( f ) <7)M*(±, 

(f i) iriE«^sm^^^mfBS^^^VHr^u«^$n*frffi»m 
ifttc a-, n 2 mf£ v 2 4- mu L , 

(f 3) ffiIE«8tf>»2»lO-? ^HUf2«^^ j e , ;-t^C^$tL^BUfeH2«| 

(f 4) MIE^moU 2 ^ *>lufSii^^^';-b;i/tc^M^tL^v^HufS^2 

SMSftV 4 zmuLxn t>fl, 
(f 5) T»|EtSl -$4^)lfe(:o^t > 

mmmsmmt, mmmim&£ < (v3<vd , irffi£2mfim± 

(V 3^V2) 

pfEU 4 huIS^ 1 Sf£J^± ( V 4 ^ V 1 ) "C, lulS^ 2 «ft&± (V 

4^V2) •C**^fc«r#»t1--&»*^1 7Se«0^»l&tt^#IB1i««o 
[8**31 2 5 ] HufE^ff l§14^##:fie'lt^a(i, $ «b 
( g) mrffi^O^ »J -fc;K7) 9 *>HufEH 1 #fnj MIS > * 'J ±)\s<DM& 
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2 7] ( a ) »C5^JS £ 1 £ X Xfm 2 

( d ) mieu 2 mm®- 1 mtttmfemffi. t <r> m izitm $ ti/zm 2 mmmrc^^ 

(e) IrfB^^^^E'J -t;K7>9 

m 1 n^^frie^ ■=& -b ^mmum 1 mmi-^ n 1 m t „ 

So 

ten 1 jft£ J: £^fc 2 Sterna *Z\ito-f2> z t iz «t «9 , tufSji^ U -t ;K7)Buie 
31 1 fe«t^ll2^#^FB^tc^n^S^^mfE^^^U^^omfEII2## 

fommzmuztizmmz x <oiju&l, -y Y4^y\mM^^.-tz.t\z 

IiM2 9] fife (e) OjE?L<a&AftSfi, HfflES^^ * 'J -t^offf 

fan 2 ifeit m<o mtim 1 sm^nj^^ifi^T^^ - 1 2 7 
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#gg 2 0 0 2 -3 7 5 9 2 1 ^- V : 7/ 

[»*S3 0] HyfE (e) 0«?f*««^*«$tLfcm^ii, TtufEil^ 
* <j -t ;kt) fy ie* i Hu fEU 2 2gm#^H& & Sfi £ en*n1- sctcii) 

[»#£3 1] Hulfi (f ) 

(f 1) BufSii^^^v-t^c^^tL^Hirfe^ nci imf££i»u mr 

IBS*? * ■=£ V -b ^ KgM£ $ ft * tiff EH 2 H K , hu I Bil^ ^f)^)^ \zWSL £ ft & 

(f 2) Mf^ii^^^v-t;^^c^M^ft-?>H^rfe^lf^^^^ft^^t!l<7)^^ , ; 

-fc ;v $ ft * m f Et£ 2 H K \t , tu fEffc 3 IfiWTOt 4 mfi £ en fln-r & £ £ 
[HfS3 2] miS (f) 

(f 1) mu&&<omim<07%&-<omimfcmim j &*QimL. 
(f 2) «rffitt»[o»2j»tc*2*t£*epiniL, 

(f 3) mz&—<v%imz&mzti&wu**')*)i<<DMmm3mzmzM 

Umm3 3 ] huIE ( f ) <7)M*(i, 

(f 1) mm%m<7)% im<& 7 ^n*<DMum 1 mzmimzzmuL, 

(f 2) WtEtt»0*2j»0^*,m*om*2»^»2mffi«:^3niL, 
(f 3) frfSn^^mFfE^l^^^-t-^ n*<D&3mzmum2m.i<L£ 

n xmmvmzt^v-tfroyu y tmz'ft n z. t *mwit-t z>mna%.2 7ie 



tBIE# 2003-3098781 



&m 2 0 0 2 - 3 7 5 9 2 1 ^- V \ 8/ 

[»*Ji3 4] mz (f) (Dm^it, 
(f i) mmm<vmi$i<7>7iimmmfc**>)*)i'i<zmmzti&Mmmi& 

(f 3) MfiE^O^S^O^^mfieS^^^'J^^^^^^^Huffi^S^ 
fcfi, H 3 MitLV 3 SrEPJD 

(f 4) iftumk<?>m3mv>7 %mmmiR** v^izmmztiz^mtms 
(f 5) iwrsa»i-»4o*fi[uo^"r, 

iiufE!£3K{i{±, Htrts^ lmfii < (V3<vi) , HuieH2mfijy.± 

(V3^V2) -Cab <9 . 

fffS0 4«te(±, frlfiS 1TO± (V4 2sVl) -Cab«9> «HE» 2 *tt£Lt 
(V4^V2) T**C:tS:if#ai:i-«6»^2 7 IB*W» f&tt^S^ifiH^ 

So 

c: t ^#^i«h-r^m*^2 7iem<7)^ifi§tt###fait^go 
$ 2 mmfaz&mir&m 4 m^nts^ u 

[0001] 

[0002] 
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• J»***TTfi6*^»«tt#ii#SB1ii6«i: Lt, E E P R OM ( 
Electrically Erasable and Programmable Read Only Memory) < Is^ffl £ *l 

tv^o 77 y v***'; bzitmzti&ztibmzfemm ti, mos 

(Metal Oxide Semiconductor) h 9 > 9<OV— UtTt:, BHL18&-CBS 

[0 0 0 3] 
[0 0 0 4] 

:^777ya^'JHt, 3loT#iMt5MONOS (Metal-Oxid 
e-Nitride-Oxide-Semiconductor) l^lv^cxyj y h hM-t^tf$>& 0 
[0 0 0 5] 

, mtjfc^ 1) 

[0 0 0 6] 
[0 0 0 7] 

±12 > * 'J <7) m*^^: i Ltfi, h > * V > ^m*^^; tBTBT (Band-To- 
Band Tunnel ing) * y h * - ^ftAI*^<^ 2 o^&tf h ft-ho 
[0 0 0 8] 
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mz-iz, #fp3o& i mm 2001-102466) ui±, h 
^frffl^fc^'j-fc/ua^ftsn, ifc, #it£$fc2 (usps, 9 6 9, 3 

8 3) Kte, BTBT*7 h*-^AM*^*ffl^fcj««tV-tJU36«SB«$*L 
[0 0 0 9] 

[00 10] 

fimBE&epiniU BTBTi:ioTM$^:*-;i/ (iE?L) V-XtfctMi 

, SKfcv'J 3>ifJ:ftALT?i*«:ff 9 (H2 6#bb) 0 
[0011] 

i ] 

^2 0 0 1 - 1 0 2 4 6 6 
[0 0 12] 
2] 

USP5, 969, 383 
[0 0 13] 

[0 0 14] 

-t&fc*), ^-*«##te*|fi]± Mlbv 'J n >$l±T<7>$Hb)gl^ 

[0 0 15] 
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[0 0 16] 
[0 0 17] 
[0 0 18] 

[0 0 19] 

& n -15 CO BTBT*'^*- ^&\ffii;1j^<Dm&, ±m LtzY>*V > V 
[0 0 2 0] 

[0 0 2 1 ] 
[0 0 2 2] 

[0 0 2 3] 
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niMGtMy- ussGtow^y^ (a as) t** 

**MSSgg|5 (bffi) -Cab^o &4b\ 02 5(i> 77r>a^*'JOtfflllll^ 

[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

[0 0 2 7] 

[0 0 2 8] 

■5> CI <h (~ 0 

[0 0 2 9] 

[0 0 3 0] 
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[0 0 3 1 ] 
[0 0 3 2] 

«HJ^^»l§14#2i#:ffi'lt^gti, ( a ) 1 £ 

<fc tffc 2 ^S^fl^ <h , ( b ) MIS^ 1 i3 J: &m 2 ^*#««W±<Offir8B^##: 
aMRtfXtaHc^jSSfifcfc 1 J: 6^ 2 (c) flJfEfl 1 

fclWIB^*#»«fcoH»zSJSE$nfc*lj»»itfc, (d) mfie^2 2»m#^Bfr 

^i-&m2m%mt, z^l, (e) Huie^i«m#icme^enjnL7t^-c% 

[0 0 3 31 

m 1 is <t CT» 2 ^2»#:« t , ( b ) mffS^ 1 is J: £f ffl 2 ^##^W±ofrSB 
^*#3MR^±«IJtw^jS$*L^^i*«#^J:Of#2l|t*#t, (c) ffiJIB* 1 

#m#t^fB^##aMgtoM^^$n^#ij«»iit, (d) iufs^23»m 
# t stf ie^s^is t <?? h k ?&fiSc $ n tz m 2 mmm-e ^r, o to k m$r % 

(e) IrfSS&O^^V-b^O^*), H 1 ^[Snc^lttjfS^ 'J -t^omiBH 1 

h m i <i t , bu ism i ^ipj £ e^-r ^2-^h \zm_&m a * * <; 
-t ^ <z> , Btrf i tcfia-r & friem 1 ^*#ni* ^^^-r & as 2 & t , 
^teStfru (f) ^rSB^Sco^^v-fe^o-j^s^^^eu-t^tw^^n^m 

[0 0 3 4J 
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(Dm *) i& l <?)f&0,s (i*m&-r & o 

[0 0 3 5] 

(1) #$&9§K#«*»»te#*#Ktt« (777'/a«'J) <7)*^eu^ 
[0 0 3 6] 

sua, ^mmmm^m^^-mmmmm. (77r> a ^'j) o^gp 

BfiBBI-Cab^o 

[0 0 3 7] 

& o 

[0 0 3 8] 

fc, -e<7)±T^figi-^^b^BOTOX, TOPOXW8tii*f,4*ONO 
M (ONO) , n i U y 'J 3 >W i 9 ^ft#^ ^> ^ ^ ^ ^ 'J y- h 1IM G 
, na^'V'JnyHiia^-HISG, SKr-HSSGTCtS:f 
nr-h«8«SG0X, nl^^iOiiV-^iS (y-^j£«w, 
n M¥«#:ff *&) MS, n MO**El*J «t 0 & * K V 4 (FW >&tfcS , 

(i, pI<Oy'j3>i« P S UB^U^t^n^pffl^i^i* 

PWEL«fU3gft$*L4 0 
[0 0 3 9] 

- ^t'jy- MiMGi O^^MOS h 9 l>7>y 
X? ifc, S^r- MiSGi ^7>y^^Mh7>y 

[0 0 4 0] 
[0 0 4 1 ] 



miE# 2003-3098781 



fffH 2002-375921 
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(1-1) #&*^t±, ^4v-^t>f K&A^rsfcfcO^tti*** hi 
[0 0 4 2] 

0 2c, ^mn^mv r»&j , rm*j ^.tir r^mj ^nu»t*a^> 

[0 0 4 3] 

•t&mj±v s (i6 v, hm^MGnentni"^mffivmg(i iov, i 

mis Gnenjp-r^sffiv s ga i . svitio kw^^h* 

MD^epini-^SEEV d(±#^B#<7)^^^;uS»^^,-^t J: ?#flx. 
tfO. 8Vfct4o *i;WCIi, 0V (Vwe l l) ££p#Pl-£ 0 
[0 0 4 4] 

^ssfcfcwg-t&cifcKfc*^ vd^ov, s^y- hm&s Gtcensp-r^m 

JEV s g£0!lx.tfO. 7Vi:L, V s g"Cf t^wl'tl^ilLti^ (0 2 
[0 0 4 5] 

*7 hxl/?hnxoH4^(i, 2o(Dy-htI (MG, SG) HTWf 

■v^fliJ* (v-*> kw^ihj) -cab"), hWEMGTo^ftv'; 

(HI 2 5 O a &$JH) o -rfcfc*>, ^^'i^- MSMGTOMv 'J n 
>IS I NcfOji^- MIS GH03»g5j£# KEiJrWfc*? hxl/^ hn> 
tf&AZti&o n^&x-tUX. xi^Mo> (mT-) O^Ji. aftV'JavR 
S I NtoSidir- hMSG1ll^a5^tckr-^«-^r-r* e 

[0 0 4 6] 

(1-2) #c^-c, m*^rfetcov»rUiWi-*o 

[0 0 4 7] 

II 2 rm*J «Itf>±gK^-r «fc ? m*B#Kfi, > * u h «IMGI: 

ffi!iE#2 003-3098781 
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^-v: 16/ 



jjpmi± ti*^ at t iwj c «b t- £ o 

[0 0 4 8] 

ep#p-r &m/±v s gc* i . sv, vu^ymitMD{z^mi-^ms.v aito. 8 

[0 0 4 9] 
[0 0 5 0] 

k w >fiitMD^enjp-r^>sj±v d s^ig^r- mss Gnepflp-r^mBE 
v s g-em^-fZo 

[0 0 5 1 ] 

iMGTOv'J n>*«4HCnM^I£tMlSi£ (nSi£^. n M^ti^f it) M 
E£M- (HI 2 OME#BS) U ±ffi«f±££P^ :On| 

[0 0 5 2] 

GTW y 'J 3 ^it^ Cf t ^ ;veM ^^, 0 £<bK, V-^fIi£M SIC (2jl5 
«j±^ep m ZiXX^htztb, V - * ffii&M S^^^'jy-f I1M G T<D m$i n 

[0 0 5 3] 
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*>1krf£.£^ (electron) t*-)V (hole) <Dtttf*iLf&Ztl2> 0 

[0 0 5 4] 

[0 0 5 5] 

i(5t?|W| £-C&£ 0 /^E'jy-MiMGT^lftv'Jn^is IN 

^oii^r- hm@SGiiJ<75^M|f ( a SB) KJ^rWfc** h*-;u^&A£ 

[0 0 5 6] 
[0 0 5 7] 

2o^-Mi (mg, SG) <0d»|^SBTi£«Oi/';n>aMgiTPJ«-f 
[0 0 5 8] 

(1-3) >k^X\ a*tfJL^»Cov>TKW1--5 0 SfcffiUi, V-X • Ki/ 
[0 0 5 9] 

Dtcen*ni-*f£ffivd«: 1. 5 v. y-^^Msnenip-t*«jEv s *■ 0 v, 
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^-v: is/ 



enJSJPi-^SEEVm g £ 1 . 5 V <h LTflctBL^T % 
[0 0 6 0] 

m d wm-r & mj± vdtv-x mmu s k ep*n-t & mm v s £ a *i# * , -en 
-rtiov, i. 5vtti.o 

[0 0 6 1 ] 

^t'H^LI^itE* 0 VJ: i)+5H£< LT&ttl£\ 0 V t Lt^i^^ 
[0 0 6 2] 

(2) $^t, atw^ ^ 'J -t ;k-7 l/>f *M L^lgo^ t 'J 
[0 0 6 3] 

[0 0 6 4] 

(•7-KjR) SGL0-SGL3, ^t'jy- HSMG^n^^'jy- 
h l&M G L 0 ~MG L 3 is X Xf2 ooii Lt^tU -t^^^ri"* V -X^it 

[0 0 6 5] 

> ^ 'J -t iKO K 1/ ^ > WD ^gif ^, f F iB L 0 , B L Hi, 

Y^ifij, S^r- h^SGL^tE3ci-^^(S]CM^i-^o 

[0 0 6 6] 

mtttfiuzmft-rz (H9tci3v>-c&isi£) 0 ifc, i^y-msGLfii, 

I^-HSSGt«Uii^U itz, MIRY- V S G Steffi 
[0 0 6 7] 
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/*£gM-T&o liRy-biiSGLCIi, 1. 5 VffJt<7Mg;S/±c7)^££p 

Sn-r^o-ei&jiBtEE-eiSiio^-ii K?>r '**&mt& 0 l n - a ;nf ? Mgc 

l±, 1 6ffl, 3 21S& L< t±6 41@?)^ 'J-b^miL, n-*/nfy mil 
[0 0 6 8] 

-r & ^<7>^#-e^> "9 , si 2 -e^ l tz r -y * frmmoMfii zvuj > mmA d <d 
mi±v dxftom-k (±s) fci^-niSGotJivsg-cff^^ (r 

[0 0 6 9] 

(2-D $-r> gi4 jz^L?t*EE^To#ji* • m^ru^mm^^ 

[0 0 7 0] 

L/^ot, Hv^jS^i-^tfy MBLtSiRy- hfcSGLfc-CStth? 
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